Background: Patients on hemodialysis must adjust their life plans to the treatment. They are aware of losing their health and independence. Therefore, acceptance of illness (AI) is important and allows the patient to adjust to new situation and alleviates negative emotions Methods: The aim of study was to assess the impact of AI and other socioclinical variables on hemodialysis patients' quality of life (QoL).The study included 100 patients aged 20-85 (M = 57), treated with hemodialysis for at least 2 years. Two validated instruments were used: the Acceptance of Illness Scale (AIS) and the World Health Organization Quality of Life questionnaire. Results: High, moderate and low level of AI was found for 15, 61 and 24 patients, respectively. The QoL increased with the AI score. In physical domain, it reached 69.8 AE 12.4 in the high AIS group, 54.2 AE 15.3 in the moderate AIS group and 42.7 AE 12.3 in the low AIS group (P < 0.001). The psychological domain scores were 70.3 AE 12.8, 57.2 AE 15.0 and 49.7 AE 11.8 (P < 0.001), respectively. The environmental domain scores were 68.8 AE 13.3,59.0 AE 12.6 and 53.0 AE 11.6 (P < 0.001), respectively. AIS scores were positively correlated with QoL in three domains: physical (r = 0.549; P < 0.0001), psychological (r = 0.505; P < 0.0001) and environmental (r = 0.444; P < 0.0001). In multiplefactor analysis, AI was independent predictors in physical domains ( = +0.210), psychological domain ( = +0.402) and environmental domain ( = +0.204). No correlation or predictive value was found for the social relationship domain, however. Conclusions: Patients on dialysis have moderate-to-low AI. AI is an independent predictor positively correlated with QoL in all domains except for social relationships. The social and psychological support for dialyzed patient might improve their HRQoL and illness acceptance.
Introduction

C
hronic renal failure, currently termed CKD, has recently been included in the group of lifestyle diseases of the 21st century. CKD is a progressive and often irreversible disease. This means that some patients with this irreversible syndrome will, after a number of years from onset, require renal replacement therapy (RRT). The number of patients receiving RRT is constantly growing. Reasons include increases in treatment quality, disease detection rate, and patient life expectancy. 1 Epidemiological studies indicate that CKD affects 6-15% of the worldwide population, i.e. approximately 600 million people. According to estimates, the number of hemodialysis and peritoneal dialysis patients will grow to 5.5 million by 2030. 2 In Poland, approximately 4.5 million people are affected by CKD. In 1996, the number of patients was estimated at 141 per 100,000 people. By 2006, the number had increased to 326 per 100,000. 3, 4 CKD affects physical fitness and restricts social and professional activity. The disease forces a limitation on normal functioning and requires frequent hospitalization. Therefore, acceptance of illness (AI) is important, as it allows the patient to adjust to their new situation and alleviates negative emotions. 5 Better AI minimizes the time required for adaptation to the limitations resulting from impaired health, reduces psychological discomfort, and contributes to a better quality of life (QoL).
Studies on hemodialysis patients have shown that they have a poorer perception of their QoL than healthy individuals. 6 In other studies, the significant decrease in dialysis patients' QoL was due to worse physical fitness and increased anxiety and depression symptoms. 7, 8 A significantly lower QoL is observed in hemodialysis patients, compared with those treated with peritoneal dialysis or renal transplantation [9] . A significant part of the treatment process is the maintenance and/or recovery of independent functioning in daily life. In chronic diseases, QoL depends on disease type, time from onset, symptom intensity, treatment options, treatment side effects, limitations resulting from the disease, the patient's age and self-care capabilities. Patients treated with hemodialysis are a special group of chronically ill, who are at risk of frequent hospitalizations and multiple disorders due to the renal dysfunction and to the hemodialysis treatment itself. 10 A better QoL contributes to a longer lifespan and better response to treatment. To improve the acceptance of their health, dialysis patients should receive comprehensive care, including treatment, diet, motor rehabilitation and psychological counseling, which improves their wellbeing and illness acceptance. 10, 11 AI is a complex process. The process begins at diagnosis and progresses through the stages of rejection, resistance, anger, resignation, to depression. CKD lasts throughout the patient's lifetime and affects all aspects of life. Dialysis patients are aware of losing their health and independence and of being obligated to come in for dialysis three or four times a week. The disease forces a limitation of normal functioning. Therefore, AI is important, as it allows the patient to adjust to their new situation and alleviates negative emotions. 12 AI is a measure of adaptation to and functioning with the illness. Better AI reduces psychological discomfort and anxiety and contributes to better adaptation. 12 AI depends on factors related to disease type, course, symptoms and intensity, and on own resources (age, sex, education and coping ability). It is typically higher in positive and optimistic individuals. Patients who accept their illness experience fewer negative emotions and are able to preserve their self-esteem. 13, 14 AI allows conscious participation in the treatment process.
Methods
Purpose of the study
The purpose of the study was to assess the impact of illness acceptance and other socioclinical variables on hemodialysis patients' QoL.
Material
The study was performed between January and April 2015, in the Dialysis Unit of the Specialist Hospital. The study included 100 patients, treated with hemodialysis for at least 2 years (Kidney Disease Outcome Quality Initiative).
Ethical considerations
The study was approved by the Bioethics Committee (no. KB 664/ 2014).
Methods
Inclusion criteria were as follows: CKD treated with hemodialysis for at least 2 years, consent to participate in the study, no severe comorbidities (e.g. cancers). Exclusion criteria were as follows: lack of consent to participate in the study, time of hemodialysis treatment <2 years, cognitive dysfunctions, diagnosis of depression and exacerbation of another chronic disease (pulmonary edema, and cancer).
Two validated instruments were used: the Acceptance of Illness Scale (AIS) and the World Health Organization Quality of Life (WHOQoL QoL) questionnaire. The instruments were distributed by a nurse on the day of the patient's dialysis appointment at the unit, but the patients answered the questions themselves, assisted by the nurses if required.
The AIS was developed by Felton et al. and adapted into Polish by Juczyń ski. The scale can be used to determine the degree of adaptation to any condition. It comprises eight statements regarding the difficulties and limitations caused by the disease: lack of independence, the sense of being dependent on others and reduced self-esteem. The answers are scored on a five-point scale, from 1 ('strongly agree') to 5 ('strongly disagree'). The overall score, between 8 and 40 points, reflects the degree of adaptation to one's disease; the higher the score, the greater the acceptance of a given condition. AIS scores <30, 19-29 and 8-18 were used to reflect high, moderate and low AI, respectively. The reliability and internal consistency of the Polish version of AIS (Cronbach's alpha 0.82) are similar to those of the original instrument. Participants were categorized as having low, moderate and high self-reported AI based on their mean AIS score in three consecutive surveys. 15 The WHOQOL-BREF questionnaire is a short version of WHOQOL-100, comprising 26 items. It provides information on QoL in four domains: physical, psychological, social and environmental.
The WHOQOL-BREF also contains two additional questions on overall QoL and subjective perception of one's health. Higher questionnaire scores denote a higher QoL. 
Statistical analysis
Participants' basic quantitative (nominal) characteristics, provided by the own questionnaire, are shown in tables as numbers (N) and percentages (%). The significance of correlations between nominal or ranked variables was verified using Pearson's chi-squared test at P < 0.05.
Quantitative (numerical) variables were shown as means with standard deviations (M AE SD), and significance of differences between more than two groups was verified using analysis of variance (ANOVA). Correlations between two parameters, measurable (AIS, WHOQoL, age etc.) or nominal (female sex, presence of symptoms, etc) in the single-factor analysis were determined by calculating correlation coefficients and standardized regression coefficients . Multiple-factor analysis for QoL and the characteristics that correlated with it in the single-factor analysis was performed using multiple correlation analysis and the stepwise technique. In the final QoL model, only variables with significance at P < 0.05 remained in each of the four domains. Coefficients of determination R 2 were estimated for the models to evaluate their quality. Calculations were performed using STATISTICA v. 10 PL software.
Results
The study included a total of 100 participants (45 men and 55 women; mean age, 57 AE 15 years). The sociodemographic and clinical characteristics of study participants are shown in Tables 1  and 2 . High (>30 points), moderate (19-29 points) and low levels of AI were found for 15, 61 and 24 patients, respectively. Patients with high illness acceptance were younger (age 47.5 AE 16.1 vs. 57.4 AE 14.8 vs. 61.1 AE 14.3; P = 0.021) and professionally active (53.4% vs. 14.8% vs 8.3; P = 0.014). Among the dialysis patients, most men had high (22.2% vs. 5.5% in women) or moderate (46.6% vs. 21.8% in women) illness acceptance, while most women had low illness acceptance (70.8% vs. 31.2% in men). Most patients in the highacceptance group reported a good financial standing (46.7% vs. 36.1% vs. 16.7%; P = 0.046) (table 1) .
With regard to the relationship between clinical characteristics and AI, the high-acceptance group had the smallest number of hospitalizations due to complications or poor adaptation to RRT (73.3% had no hospitalizations in a year). Meanwhile, in the lowand moderate-acceptance groups, the percentages of patients hospitalized two or more times were 41.7 and 34.4, respectively (P = 0.043) (table 1) The analysis of complaints due to the CKD and dialysis showed that patients with high AI scores experienced less fatigue. Approximately 46.6% of patients in the group reported no fatigue, while 66.7% of the low-acceptance group reported frequent fatigue (P < 0.001). Another symptom related to the disease is constipation, but 66.7% of patients with high AI reported no constipation, while it occurred 'sometimes' in 79.2% of patients with low acceptance and 41% of patients with moderate AI (P < 0.018). Lack of appetite was also more prevalent in the low-acceptance group, with 75% of respondents in the group affected vs. as few as 20% in the highacceptance group (table 2) .
The analysis of limitations resulting from illness showed that restrictions in fluid intake, diet and travelling do not significantly differ among patients with various levels of illness acceptance. The only limitation that was significantly more prevalent in the low-acceptance group was the decrease or loss of libido. As many as 50% of respondents in the group reported a complete loss of interest in sex, while in the moderate-acceptance group the percentage was 24.6, and in the high-acceptance group, no patients complained of loss of libido (P = 0.004) (table 2) The comparison of QoL in the AIS score groups showed that the reported QoL increased with the AI score. Differences were significant in all WHOQoL-BREF questionnaire domains, except for the social domain. The physical domain score was 69. Impact of selected variables and AI on QoL as measured using the WHOQoL-BREF questionnaire Subsequently, Spearman's rank correlation analysis was performed to evaluate the impact of selected variables on QoL. Table 4 shows correlation coefficients from the analyses performed.
Correlation analysis showed a positive impact of the following variables on QoL in the physical domain: high-school or college/university education ( = +0.222), good financial standing ( = +0.413), interest in sex ( = +0.348) and illness acceptance ( = +0.549). Factors adversely affecting QoL in the physical domain were female sex ( = -0.217), age >60 ( = À0.387) and dialysis-related complaints: fatigue ( = À0.617), muscle cramps ( = À0.239) and restricted fluid intake ( = À0.376). Among the variables investigated, fatigue due to dialysis was a significant negative independent QoL determinant ( = À0.391), while AI was a positive one ( = +0.210) (table 4).
Analysis showed the following variables to have a positive impact on QoL in the psychological domain: high-school or college/ university education ( = +0.222), good financial standing ( = +0.305), interest in sex ( = +0.350) and AIS score ( = +0.505). QoL was negatively affected by age >60 ( = À0.207) and fatigue due to dialysis ( = À0.349). Significant independent determinants of high QoL in the domain were AIS score ( = +0.402) and interest in sex ( = +0.228) (table 4).
In the single-factor analysis, the following factors negatively affected QoL in the social domain: fatigue due to dialysis ( = À0.305), muscle cramps ( = À0.302) and poor appetite ( = À0.199), while the following had a positive impact: good financial standing ( = +0.231), interest in sex ( = +0.455) and AI ( = +0.167). Interest in sex was a significant independent determinant of high QoL in the domain ( = +0.388) (table 4) In the single-factor analysis, the following factors had a negative impact on QoL in the environmental domain: fatigue ( = À0.414), constipation ( = À0.206), muscle cramps ( = À0.240) and poor appetite ( = À0.223), while the following affected QoL in the domain positively: high-school or college/university education ( = +0.255), good financial standing ( = +0.346), interest in sex ( = +0.337) and AI ( = +0.444). In the environmental domain, significant independent QoL stimulants were good financial standing ( = +0.203) and AI ( = +0.204), while the only significant independent destimulant was fatigue (table 4) .
Discussion
Adaptation of the patient's disease is important in every stage of chronic disease. It affects not only sense of the Quality of Life, but it is very important for patients compliance and finally treatment outcomes. Such adaptation is facilitated and accelerated by AI.
14 In the present study, patients complained of chronic fatigue, constipation, poor appetite and loss of interest in sex. The symptoms were intensified in the group of patients with low illness acceptance. The present results are corroborated by those of other authors, where the most commonly reported complaints were skin dryness and pruritus, muscle cramps, low energy and nausea; patients in those studies were also affected by dietary restrictions, changes in outward appearance and sexual dysfunctions. 17, 18 Sapilak et al. 9, 19 reported a lower QoL in dialysis patients compared with those not treated with dialysis A study by Horniak et al. 18 showed that hemodialysis patients experienced a lower QoL than those treated with renal transplantation or peritoneal dialysis. In the present study, QoL decreased together with AI. Factors adversely affecting QoL included the intensity of symptoms resulting from the disease and from dialysis treatments (fatigue, muscle cramps and constipation) and restrictions in fluid intake. QoL was positively affected by the patients' good financial standing, maintenance of sexual activity and high AI. Decreases in libido and sexual activity restrictions reduce the patients' satisfaction with treatment and with life. 18, 19 Studies by other authors indicate that the following factors are linked to decreased QoL: fatigue and weakness, pruritus, muscle cramps, poor living conditions, lack of outside support and mood disorders. 18, 19 AI, seeing the purpose of dialysis and a certain level of satisfaction with this treatment method allow the patient to become composed and to come to terms with their condition, which in turn improves their general wellbeing and satisfaction with their health. Exhaustion with long-term therapy may give rise to a range of reactions such as hopelessness, apathy, discouragement, irritation or unwillingness to cooperate with medical staff. Patients also suffer from sleep disorders, especially difficulties falling asleep and frequent nighttime awakenings. This results in fatigue during the day, interfering with any kind of activity, which further impairs the patient's mood and, potentially, self-esteem.
In a study by Latka et al., 5 chronic dialysis patients obtained AI scores similar to those reported in the present study, with the following factors contributing to high acceptance: male sex, good financial standing, highschool or college/university education and urban residence. Higher acceptance was shown by patients who did not experience fatigue and weakness between dialysis treatments. 5 The role of fatigue and sleep disorders was also documented by other researchers. Rakowicz et al. 20 reported fatigue and sleep disorders to be the most common complaints in patients with CKD treated with dialysis although they were not correlated with QoL scores. Lichodziejewska-Niemierko 21 did, on the other hand, report them to be correlated with QoL.
In a study by Fructoso et al., 7 QoL scores for chronic dialysis patients were the highest in the social domain, which is consistent with results from the present study. Furthermore, multiple-factor analysis did not show scores in the social QoL domain to be correlated with AI; the only factor with a positive impact was interest in sex.
In our own study, factors found to significantly determine QoL, especially in the physical and psychological domains, included female sex and age >60 years-both had a negative impact on QoL. These findings are corroborated in studies by other authors, where women reported a lower QoL than men. 6 Limitations of the study
The study was conducted at single center and recruited only patients from one hospital. Therefore, we cannot generalize the results for all CKD patients.
In conclusion, chronic dialysis patients have moderate-to-low AI, and the level of AI is positively correlated with all QoL domains as measured by the WHOQoL, except for social relationships. QoL is positively affected by: high-school or college/university education, good financial standing, interest in sex and AI. Factors that adversely affect QoL are as follows: fatigue, muscle cramps, poor appetite, restricted fluid intake, female sex, and age >60 years. AI, interest in sex and good financial standing are significant independent determinants of high QoL in chronic dialysis patients. Fatigue from dialysis is a significant independent determinant of low QoL.
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Key points
Chronic dialysis patients complaints of chronic fatigue, constipation, poor appetite, and loss of interest in sex which significantly reduces the quality of life. Chronic dialysis patients have moderate to low AI and the level of AI is positively correlated with all QoL domains as measured by the WHOQoL questionnaire. AI was associated with QoL specially for young person and consideration should be given to more widespread assessment of AI in daily practice for older, inactive female.
